SPECIAL ISSUE 


VOLUME 29 NO. 1-3 


GEOCHEMICAL EXPLORATION 1985, Part IT 


Proceedings of the 11th International Geochemical Exploration Symposium held at the Metro 
Toronto Convention Centre, Toronto, Canada, from April 28 to May 2, 1985 


Edited by 


R.G. GARRETT 


Geological Survey of Canada, 601 Booth St., Ottawa, Ont. K1A 0E8, Canada) 


CONTENTS 


Environmental geochemical studies 
Re-examination of Hg pollution in the Ashtabula area, Ashtabula County, Ohio 

R.A. Anderson and E.H. Carlson (Kent, Ohio, U.S.A.) ..........ccccccesseecessseseeecsseeeessseeeeseeeeeeees 1 
The application of regional geochemical reconnaissance data for uranium in surface water 

to identifying environmentally sensitive areas 


P.J. Doyle (Regina, Sask., Canada) and R.D. Morse (Vancouver, B.C., Canada)................. 13 
A study of the heavy-metal pollution in the bottom sediments at Porto di Bagnoli (Naples), 

Italy 

W.E. Sharp (Columbia, S.C., U.S.A.) and G. Nardi (Naples, Italy) ...............ssssssssesseeeeseeees 31 


Biogeochemistry: A geochemical method for gold exploration in the Canadian Shield 
D.R. Cohen (Kensington, N.S.W., Australia), E.L. Hoffman (Hamilton, Ont., Canada) 
Temporal variation of metal concentrations in biogeochemical samples over the Royal Tiger 
Mine, Colorado, Part I: Within year variation 
J.D. Stednick, R.B. Klem (Fort Collins, Colo., U.S.A.) and W.C. Riese (Houston, Tex., 


Case histories and regional studies 
Visualization of geochemical data on maps: New options 

A. Bjorklund and N. Gustavsson (Espoo, Finlan)..............ccssscsssssscsecesseseseeeseeesseesseseseeseaeees 89 
The Strange Lake Zr-Y-Nb-Be-REE deposit, Labrador: A geochemical profile in till, lake 

and stream sediment, and water 


J.W. McConnell and M.J. Batterson (St. John’s, Nfld., Canada) ...............ccccssssseeesesseeeeeeees 105 
Regional geochemical studies in parts of Maine, New Hampshire and Vermont, U.S.A. 

G.A. Nowlan, F.C. Canney, F.H. Howd and J.A. Domenico (Denver, Colo., U.S.A.)........... 129 
Tungsten exploration in the Valnesfjord region, Nordland, northern Norway 

L.R. Petersen and H. Stendal (Copenhagen, Denmark)................::ccssssssscesseesseessceesssseesesseeenes 151 


Evaluation of geochemical methods in exploration for primary tin deposits: Batu Gajah- 
Tanjong Tualang area, Perak, Malaysia 
T. Sirinawin, W.K. Fletcher and P.E. Dousset (Ipoh, Malaysia) ..............ccccsseccssssseseeseseeeees 165 
Geochemical mapping and prospecting in Greenland — A review of results and experience 


i 
° 
| 


vi 


Analytical chemical studies 
Mineralogical basis for the interpretation of multi-element (ICP-AES), oxalic acid, and 
aqua regia partial digestions of stream sediments for reconnaissance exploration 


geochemistry 

S.E. Church, E.L. Mosier and J.M. Motooka (Denver, Colo., U.S.A.)..........ccccsssssssssseeeeeseees 207 
Analysis of ancient sediments for total organic carbon — Some new ideas 

P.L. Churcher and R.D. Dickhout (Waterloo, Ont., Camada) ...............cccsssssesssseesceeeeessesseeees 235 


Experiments on the use of selective extraction for anomaly classification 
S. Dijkstra, H.J. van den Hul (Delft, The Netherlands), Y.M. Jubeli (Damascus, Syria), 
M.V. Ramanamurthy (Bangalore, India) and T.K. Sen (Baidyabati, India) ....................... 247 


Interpretive studies 
Catchment basin analysis applied to surficial geochemical data, Cobequid Highlands, Nova 
Scotia 
G.F. Bonham-Carter (Ottawa, Ont.,Canada), P.J. Rogers (Halifax, N.S., Canada) and 
Multivariate geochemical modelling and integration with petrophysical data 
L. Lindqvist, I. Lundholm, D. Nisca (Lulea, Sweden), K. Esbensen (Oslo, Norway) and 
Improving anomaly selection by statistical estimation of background variations in regional 
geochemical prospecting 
C. Roquin (Strasbourg, France) and H. Zeegers (Orléans, France) .............cs:ccssessseeeeseeeeeeeees 295 
The geochemistry of residual soils as an aid to geological mapping: A statistical approach 
A. Shepherd, P.K. Harvey and R.C. Leake (Nottingham, Great Britain)..................ccccesee 317 
Anomaly recognition for multi-element geochemical data — A background characterization 
approach 
C.R. Stanley and A.J. Sinclair (Vancouver, B.C., canada) ...........c:ccsscssseessseseeeseeceseeeseeeeneees 333 


Workshop reports 
Workshop 1: Biogeochemistry 

Workshop 2: Till geochemistry 

C.F. Gleeson (Jroquois, Ont., Canada) and I. Nichol (Kingston, Ont., Canada) .................. 359 
Workshop 5: Geochemical anomaly recognition 


Presidential address 
The role of the Association in today’s exploration world 


Abstracts 
Spatial representation of ,eochemical data: Examples from the overseas programme 

directorate, British Geological Survey 

J.D. Appleton, R.C. Jones and J. Ridgway (Nottingham, Great Britain) ....................eee 381 
Application of image analysis techniques in mineral exploration using regional geochemical 

data 

S. Aronoff and W.D. Goodfellow (Ottawa, Ont., Camada).............cccccsssccscssssssssssssssssssseeeeseeees 382 
Regional geochemical mapping in northern Finland, Norway and Sweden 

J. Bergstrom (Lulea, Sweden), A. Bjérklund (Espoo, Finland), B. Bolviken (Trondheim, 

Norway), M. Konti, P. Lehmuspelto (Espoo, Finland), T. Lindholm, J. Magnusson 

(Lulea, Sweden), R.T. Ottesen (Trondheim, Norway), A. Steenfelt (Copenhagen, 

Denmark) and T. Volden (Trondheim, Norway) .............s:cccsssssessssessssecessecesseccesseeesseeeeseeeeeees 383 


Vil 


Pb-Zn-Ag dispersion in stream sediments in contrasting geological environments in the 

Yukon 

Development of ammonium geochemistry as a new technique in precious and base metals 

exploration 

E. Bloomstein (Salt Lake City, Utah, U.S.A.), R.A. Kydd and A.A. Levinson (Calgary, 

The Geochemical Atlas of Alaska 

S.L. Bolivar, D.E. Broxton, S.H. Freeman and T.A. Weaver (Los Alamos, N.M., U.S.A.) . 387 
The Rea Gold massive sulfide deposits, Adams Lake, B.C.: A geochemical exploration study 


Biogeochemical prospecting using lead isotopes 
J.A. Dean and B.L. Gulson (North Ryde, N.S.W., Australia) .............cccccccccssssccessseeessseeeeseeees 391 


Enhancement of stream-sediment anomalies distal to Cu-Au porphyry systems in Papua 

New Guinea: Orientation survey 

Lithogeochemical exploration for stratabound arsenopyrite-gold mineralization in the 

southern Uplands, Scotland 

P.R. Duller (Glasgow, Great Britain) and P.K. Harvey (Nottingham, Great Britain) ........ 395 
Application of an inductively coupled plasma mass spectrometer to the determination of 

lead isotope concentrations and related trace-element abundances in minerals, waters 

and soils associated with some base metal and gold occurrences in Ontario: A 


preliminary report 

T.E. Eagles, E.J. Brooker and R.G. Smith (Don Mills, Ont., Canada) ............ccceeeeeeseeeeeeees 396 
Geochemical mapping of Sweden 


Rock, basal till and vegetation geochemical signatures of the Agassiz stratabound Au-Ag 
deposit, Lynn Lake, Manitoba 
M.A.F. Fedikow and E. Nielsen (Winnipeg, Man., Camada)..............::ccssssccssseeeeseseeseeeeneeeeseees 399 
Preliminary results of multidisciplinary studies around the recently discovered Allan Lake 
carbonatite, Algonquin Park, Ontario 


K.L. Ford, R.N.W. Dilabio and A.N. Rencz (Ottawa, Ont., Canada) ............ccccesessseeeeeeeeenees 401 
Sulfur, uranium and trace elements in Swedish mires planned for fuel-peat production 


Stream sediment geochemical anomalies for uranium on granite plutons with high and low 
zirconium contents 


Multifractional analyses in geochemical exploration for tin mineralization 

D.R. Gladwell (Rexdale, Ont., Canada) and M. Hale (London, Great Britain) .................... 407 
Geochemical exploration for tin using suspended sediment sample media 

D.R. Gladwell and R.E. Lett (Rexdale, Ont., Camada) .................csssscccssssscsccccesesseeccessseereceeees 409 


The Beaver-Temiskaming silver sulpharsenide vein deposits, Cobalt: Vein and host rock 

geochemistry with applications to exploration 

M.D. Goodz (Parkville, Vic., Australia), I.R. Jonasson, D.H. Watkinson and D.M. 

Automated XRF spectrometric analysis: A rapid, cost-effective analytical technique for the 

mineral industry 

P.K. Harvey and B.P. Atkin (Nottingham, Great Britain) 413 
Fluid inclusion chemistry in the exploration for Mississippi Valley-type deposits: An 

example from East Tennessee 

F.M. Haynes and S.E. Kesler (Ann Arbor, Mich., U.S.A.) ..........sscssssssssssssessseeesesseeseeeeneeenees 416 


Vili 


The application of low-cost multielement data by neutron activation analysis suitable for 
exploration geochemical techniques 


E.L. Hoffman and A. Pidruczny (Hamilton, Ont., Canada) .............cc:cccssccsssessseeseseseeeeseereeees 417 
An alternate approach to sampling problems in exploration for gold 

Relationship between glacial history and drift composition 

Computer data-processing: A help or hindrance? 

O.P. Lavin and I. Nichol (Kingston, Ont., Cariadia) 423 
Geochemical studies on gold in till in Nova Scotia 

I.J. Maceachern and R.R. Stea (Halifax, N.S., Canada) ................csccccssssssscssssssseccseressesoseesees 425 
Geobotany and biogeochemistry in mineral exploration in the tropics 

MAX, a program system for multivariate data analysis of geochemical exploration data 

S. Rehder and A. Muller (Hannover, F.R. Germany) ...............ccsscccsssccessscssscsssssecssssssesseeseeeees 429 
Geobotanical remote sensing: An overview 

The use of peatlands in geochemical exploration 


Exploration for Mississippi- Valley type stratabound Zn-Pb ores with stream suspensates 

and associated sediments 

Relationship of fluid inclusion geochemistry to wall-rock alteration and lithogeochemical 

zonation at the Hollinger-McIntyre gold deposit, Porcupine District, Canada 

E.J. Smith (Deadwood, S.D., U.S.A.), S.E. Kesler (Ann Arbor, Mich., U.S.A.) and 

van Flees (Timmins, Ont., 434 
Gold exploration in deep glaciated overburden: Experiences from the Belore case history 

I. Thomson (Vancouver, B.C., Canada), J.G. Burns and F.H. Faulkner (Toronto, Ont., 


Exploration for gold in the humid tropics 


Comparison of geochemical maps generated by laboratories using different analytical 
methods 
X. Xie, J.P. Wang and B.G. Zhu (Langfang, Hebei, People’s Republic of China) ................ 440 


= 


